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NEW OR RARE SPECIES OF THE GENERA ACHNANTHIDIUM 
AND PSAMMOTHIDIUM (BACILLARIOPHYCEAE) 
IN THE DIATOM FLORA OF POLAND 


AGATA WOSJTAL 


Abstract: This paper concerns four small species of the genera Achnanthidium and Psammothidium recorded in calctum-rich 
waters of the Wyżyna Krakowsko-Czestochowska upland in Poland. Three species — Achnanthidium straubianum (Lange-Bertt.) 
Lange-Bert., Psammothidium grishunum (Wuthrich) Bukht. & Round, and P /auenburgianum (Hust.) Bukht. & Round — are 
reported and documented from Poland for the first time. The distribution of Psammothidium bioretii (Germ.) Bukht. & Round 
is given. The morphological characteristics, ecological requirements, and distribution of the species are briefly discussed, and 


photographic documentation is provided. 
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INTRODUCTION 


Floristic aspects of the algae of the Wyzyna 
Krakowsko-Czestochowska upland have been 
the subject of investigations for many years (e.g., 
Cabejszekowna 1935; Sieminska 1947; Skalska 
1966a, b; Skalna 1969; Hojda 1971) making it 
one of the better-known diatom floras of Poland. 
During almost 120 years of floristic studies in 
the Wyzyna Krakowsko-Czestochowska upland, 
39 taxa of the family Achnanthaceae have been 
reported (Wojtal 1994). Most of the records are of 
species that dominated or were at least common 
in the material studied. The distribution of spe- 
cies, which usually occur in small numbers in the 
region and in Poland as a whole, is poorly known 
and still requires further studies. 

This paper presents the results of a floristic 
study focused on small taxa of the genera Achnan- 
thidium Kutzing and Psammothidium Bukhttya- 
rova & Round, genera which until recently were 
included in the genus Achnanthes Bory. 

The taxonomy of the genus Achnanthes has 
undergone many changes, particularly in the last 
14 years. The most striking changes concern 
the genus Achnanthidium, redefined by Round 


et al. in 1990, based on Achnanthes minutissima 
Kutzing. This genus comprises a large number 
of monoraphid diatoms common in freshwater. 
In 1996 the genus Achnanthidium was split into 
a few new genera, including Planothidium Round 
& Bukht., Psammothidium Bukht. & Round, 
Rossitidium Round & Bukht., Karayevia Round 
& Bukht., Kolbesia Round & Bukht. and others 
(Bukhtiyarova & Round 1996; Round & Bukhti- 
yarova 1996), but a number of taxa of the genus 
Achnanthidium are still being investigated and 
transferred to new genera. 

Even though many species of the genus 
Psammothidium and some of the species be- 
longing to the genus Achnanthidium prefer 
acid waters, other species also form an impor- 
tant component of diatom associations in cir- 
cumneutral and more alkaline waters. They are 
very abundant in periphytic communities. Many 
representatives of these genera are good indica- 
tors of water quality and its physicochemical 
characteristics (Lange Bertalot & Krammer 
1989; Krammer & Lange-Bertalot 1991; Van 
Dam et al. 1994). 


216 


The main difficulties in recording specimens 
of the genera Achnanthidium and Psammothidium 
are their small size, morphological variability, and 
small population size. Valve outline is a feature 
that can change during successive generations of 
vegetatively dividing diatoms, and smaller cells 
are not necessarily geometrically identical to larger 
ones (Cox 1984). In the case of species occurring 
in small populations, gradual changes in shape usu- 
ally cannot be observed, and the recorded speci- 
mens represent particular stages of the vegetative 
continuum. Moreover, such environmental factors 
as season or habitat can also modify the ornamen- 
tation and shape of the diatom’s frustules. Lastly, 
in SEM studies of diatom valve ultrastructure the 
morphological details are important for precise 
identification of certain species, but such exami- 
nations are not always feasible, especially when 
the studied taxa possess small, finely ornamented 
frustules and occur in low numbers. 


STUDY AREA, MATERIAL AND METHODS 


The material was collected mainly during extensive 
studies of the diatom flora of Kobylanka stream and 
its springs, and some another springs situated in the 
Wyżyna Krakowsko-Czestochowska upland (1—4 in 
Fig. 1) (see also Wojtal 2003a, b, 2004). During the 
study period the water temperature of the springs and 
stream was 6.2°C—10.0°C, conductivity was moderate, 
ranging from 312 to 480 uS/cm"', and pH varied from 
6.1 to 8.0. Samples for detailed taxonomical investiga- 
tion were prepared and cleaned by standard techniques 
(Krammer & Lange-Bertalot 1986). Observations were 
performed with a Nikon Optiphot microscope equipped 
with a Plan x 100 oil-immersion lens (numerical aperture 
1.25) and a Nikon FX-35 photomicroscopy unit. SEM 
observations were made on cleaned, gold-coated mate- 
rial, with a Philips SEM microscope. SEM micrographs 
were taken at the Institute of Metallurgy and Materials 
Science, Polish Academy of Sciences, and at the Labora- 
tory of Field Emission Microscopy, Scanning Electron 
Microscopy and Microanalysis at the Institute of Geo- 
logical Sciences of the Jagiellonian University. 

Data on the distribution of species were obtained 
from the literature and from the Iconotheca of Algae 
of the Department of Phycology, W. Szafer Institute 
of Botany, Polish Academy of Sciences, Krakow. Data 
on the distribution of the species in Poland up to 1990 
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Fig. 1. Distribution of the studied springs (Wyzyna Krakowsko- 
Częstochowska Upland). 1 — spring of Zebréwka stream, 
2 — spring of Krztynia stream, 3 — springs of Pradnik River in 
Ojców National Park, 4 — Kobylanka stream and its springs. 


were obtained from references gathered in the Catalogue 
of Polish Procariotic and Eucariotic Algae (Sieminska 
& Wołowski 2003). The material studied is deposited 
in the collection of the Department of Phycology, 
W. Szafer Institute of Botany, Polish Academy of Sci- 
ences, Krakow. 


RESULTS AND DISCUSSION 


Achnanthidium straubianum (Lange-Bert.) Lange- 
Bertalot 1999 (Figs 2—10) 
Achnanthes straubiana Lange-Bertt. 


Achnanthes minutissima “Sippe mit breit elliptischen 
Schalen” 


Ref. Lange-Bertalot & Metzeltin 1996 (Taf. 78: 21a—b); 
Krammer & Lange-Bertalot 1991 (Fig. 32: 53—56). 
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Figs 2—40. 2—10: Achnanthidium straubianum (Lange-Bert.) Lange-Bert.; 11—15, 40 — Psammothidium bioretii (Germ.) Bukht. 
& Round; 16-29 — P. grischunum (Wuthrich) Bukht. & Round; 30-39 — P. lauenburgianum (Hust.) Bukht. & Round. Scale bar 
10 um. (2-39: LM), 40 — SEM: rapheless valves in internal view. 


Valves elliptical or linear-elliptical with broadly Central area very small, formed by more distinct 
rounded apices, 7.5—11.5 um long, 3.5-4.5 um and more distantly spaced transapical striae. Raph- 
wide. Raphe valve with very narrow axial area. eless valve with linear sternum becoming narrower 
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towards apices, central area lacking. Transapical 
striae parallel or slightly radiating throughout the 
raphe and rapheless valves, 24—30 in 10 um. 


ECOLOGY. The preferences of the species 
are still insufficiently known. So far it has been 
reported from calcium-rich, mesotrophic and eu- 
trophic waters (Krammer & Lange-Bertalot 1991; 
Lange-Bertalot & Metzeltin 1996). 


DISTRIBUTION. The general distribution of 
A. straubianum is still not precisely known. Most 
probably widespread, not rare but overlooked 
when it occurs in small numbers. Known from 
Lac de Locat in Switzerland, lake Mittersee in 
Austria (Lange-Bertalot & Metzeltin 1996), and 
springs in the limestone Alps (Cantonati 1998). 
In the material studied it occurred in samples col- 
lected from stones, Vaucheria sp. filaments and 
mud from springs (2, 3) and the Kobylanka stream 
(4), but its relative abundance has never exceeded 
1%. New to the Polish flora. 


Psammothidium bioretii (Germ.) Bukht. & Round 
1996 (Figs 11—15, 40, 41) 


Achnanthes bioretii Germ. 

Navicula rotaeana var. excentrica Grun. 

Ref. Germain 1957 (Fig. 21); Lange-Bertalot & Krammer 
1989 (Figs 21: 23-35, 95: 14, 14’, 96: 1-2’); Krammer 
& Lange-Bertalot 1991 (Fig. 12: 1—9); Bukhtiyarova 
& Round 1996 (Figs 26-31). 


Valves oval to elliptical, 13—15 um long, 6-7 um 
wide. Raphe valve with narrow linear axial area, 
sigmoid near apices, with distinctive external raphe 
endings. Central area rectangular, formed by ir- 
regularly shortened transapical striae. Rapheless 
valve with narrow linear sternum, expanding in the 
central area. Transapical striae radiate throughout 
the raphe and rapheless valves. 

The outline of the frustules, the curvature of 
the raphe valve, striation, and raphe fissures lying 
in channel are the characters that justified trans- 
ferring the species to the genus Psammothidium 
(Bukhtiyarova & Round 1996). 


ECOLOGY. Although P. bioretii is reported 
from waters of different types, its occurrence is 
often related to oligotrophic waters with a mod- 
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Fig. 41. Distribution of Psammothidium bioretii (Germ.) Bukht. 
& Round in Poland. 


erate concentration of electrolytes and a very 
wide range of pH (Krammer & Lange-Bertalot 
1991). According to Van Dam et al. (1994) it is 
acidophilous, tolerating very small concentrations 
of organically bound nitrogen, and belongs to the 
group of diatoms requiring a continuously high 
concentration of dissolved oxygen. 


DISTRIBUTION. Most probably cosmopolitan. 
In Poland, P. bioretii was first recorded in mate- 
rial collected from springs in northern Poland 
(Wołoszyńska 1922). Known also from Wigry 
Lake (Wołoszyńska 1924), springs and other water 
bodies in central and northern Poland (Rakowska 
2001), the Mylof reservoir dam (Sekulska-Nal- 
ewajko 1999) and from the Baltic Sea (Potapova 
1995) (Fig. 41). Although its records come from 
several freshwater localities in Poland, it is not 
abundant at any of them. In the material studied 
it was identified only in samples collected from 
springs 1 and 2 in the northern part of the Wyżyna 
Krakowsko-Częstochowska upland (Fig. 1), and its 
relative abundance was always below 1%. 


Psammothidium grischunum (Wuthrich) Bukht. 
& Round 1996 (Figs 16-29) 


Achnanthes grishuna Wuthrich 
Ref. Wuthrich 1975 (Fig. 7); Lange-Bertalot & Krammer 
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1989 (Fig. 26: 22-36; 62: 2-3, 96: 17, 18, 20); Krammer 
& Lange-Bertalot 1991 (Fig. 13: 2440); Bukhtiyarova 
& Round 1996 (Figs 32-37). 


Valves elliptical or linear-elliptical, with 
broadly rounded apices, 6-16 um long, 4-5 um 
wide. Raphe valve with very narrow axial area. 
Central area transversely expanded, irregular, 
occupying from 1/2 to 2/3 of the valve breath. 
Rapheless valve with sternum narrow towards 
apices, becoming broader (rhombic) at the centre. 
Transapical striae radiate slightly throughout the 
raphe and rapheless valves, 19—24 in 10 um. 


ECOLOGY. Oligosaprobic species known 
from circumneutral spring and stream waters 
with a wide range of electrolyte concentrations 
(Krammer & Lange-Bertalot 1991). According 
to Van Dam et al. (1994), P. grischunum belongs 
to the group of diatoms occurring in waters with 
very low Cl concentration (below 100 mg 1’). 


DISTRIBUTION. P. grischunum is a cosmo- 
politan species, and not rare (Krammer & Lange- 
Bertalot 1991). Most probably overlooked or not 
reported. It was recorded in material collected 
from submerged stones, Vaucheria sp. filaments 
and mud from springs 3, 4 and from Kobylanka 
stream (Fig. 1), but its relative abundance has 
never exceeded 1%. New to the Polish flora. 


Psammothidium lauenburgianum (Hust.) Bukht. 
& Round 1996 (Figs 30-39) 


Achnanthes lauenburgiana Hust. 

Ref. Husted 1950 (Fig. 36: 3—9); Lange-Bertalot 
& Krammer 1989 (Figs 35: 1-10, 28: 3—7); Krammer 
& Lange-Bertalot 1991 (Fig. 14: 27—34); Bukhtiyarova 
& Round 1996 (Figs 62—65). 


Valves elliptical with broadly rounded apices, 
5.5-13.0 um long, 3.5-5.0 um wide. Raphe 
valve with very narrow axial area. Central area 
transversely expanded, reaching the valve mar- 
gins. Rapheless valve with narrow, asymmetrical 
sternum, expanded in the centre to mantle. 
Transapical striae radiating slightly throughout the 
raphe and rapheless valve. 


ECOLOGY. Psammothidium lauenburgianum is 
known from oligo- and mesotrophic waters with 
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pH above 7 and with low to medium electrolyte 
concentrations (Krammer & Lange-Bertalot 1991). 
According to Van Dam et al. (1994) it is an oligo- 
mesotraphentic species, belonging to the group of 
diatoms typical for circumneutral waters with Cl 
concentration below 500 mg I". 


DISTRIBUTION. Its general distribution is still 
not precisely known. Probably widespread and 
not rare but overlooked when it occurs in small 
populations. It occurred in material collected from 
submerged stones from springs 3, 4 and from Ko- 
bylanka stream, but its relative abundance never 
exceeded 1%. 


ACKNOWLEDGMENTS: I am grateful to Professor Konrad 
Wotowski and Professor Andrzej Witkowski for valuable 
suggestions on the manuscript and for critical comments 
during the preparation of this paper, Professor Jadwiga 
Sieminska for providing use of their personal libraries, 
and Professor Wojciech Chelmicki for his kind help 
during the field work. This work was supported in part 
by the Polish State Committee for Scientific Research 
(KBN grant P04G 09826). 


REFERENCES 


BUKHTIYAROVA L. & ROUND F. E. 1996. Revision of the genus 
Achnanthes sensu lato. Psammothidium, a new genus based 
on A. marginulatum. Diat. Res. 11: 1—30. 


CABEJSZEKOWNA I. 1935. Contribution a la connaissance des 
Diatomées de la riviére Biała Przemsza et son bassin dans 
le terrain de Pustynia Błędowska (“Desert de Błędów”). 
Arch. Hydrobiol. Rybactwa 9: 170-184 (in Polish with 
French summary). 


CANTONATI M. 1998. Diatom communities of springs in the 
southern Alps. Diatom Res. 13: 201—220. 


Cox E. J. 1984. Some taxonomic and ecological considera- 
tions of morphological variation within natural populations 
of benthic diatoms. In: M. RICARD (ed.), Proceedings of 
the eight International Diatom Symposium, pp. 163—172. 
Koeltz Scientific Books, Koenigstein. 


HOJDA K. 1971. Diatoms of the upper course of the stream 
Sanka (Cracow-Czestochowa Upland). Fragm. Flor. Ge- 
obot. 17(3): 445—454 (in Polish with English summary). 


HUSTEDT F. 1950. Die Diatomeenflora norddeutscher Seen 
V-VII. Seen in Mecklenburg, Lauenburg und Nordost- 
deutschland. Arch. Hydrobiol. 43: 329-458. 


GERMAIN H. 1957. Achnanthes bioretii n. sp. diatomée nouvelle 
in Corillion. Bull. Soc. Bot. France 104: 1-142. 


220 


KRAMMER K. & LANGE-BERTALOT H. 1986. Bacillariophyceae. 
1. Naviculaceae. In: H. ETTL, J. GERLOFF, H. HEYNING 
& D. MOLLENHAUER (eds), SufSwasserflora von Mitteleu- 
ropa. 2(1). Gustav Fischer Verlag, Stuttgart — New York. 


KRAMMER K. & LANGE-BERTALOT H. 1991. Bacillariophyceae. 
4. Achnanthaceae, Kritische Ergänzungen zu Navicula (Li- 
neolatae) und Gomphonema, Gesamtliteraturverzeichnis. 
In: H. ETTL, G. GARTNER, J. GERLOFF, H. HEYNING 
& D. MOLLENHAUER (eds), SuSwasserflora von Mitte- 
leuropa. 2(4). Gustaw Fischer Verlag, Stuttgart — Jena. 


LANGE-BERTALOT H. 1999. Neue Kombinationen von Taxa 
aus Achnanthes Bory (sensu 


lato). In: H. LANGE-BERTALOT & S. I. GENKAL, Diatoms 
from Siberia I. Islands in the Arctic Ocean (Yugorsky 
Shar Strait), pp. 270-283. A. R. G. Gantner Verlag K. G., 
Vaduz. 


LANGE-BERTALOT H. & KRAMMER K. 1989. Achnanthes, eine 
monographie der Gattung mit definition der Gattung Coc- 
coneis. Bibliotheca Diatomologica 18: 1-393. 


LANGE-BERTALOT H. & METZELTIN D. 1996. Oligotrophie- 
Indikatoren. 800 Taxa in drei ökologisch diversen Seen- 
Typen. In: H. LANGE-BERTALOT (ed.), /conographia 
Diatomologica. Annotated Diatom Iconographs 2: 1-390. 
Koeltz Scientific Books, Koenigstein. 


POTAPOVA M. 1995. Achnanthes bioretii Germain. In: 
P. SNOEUS & M. POTAPOVA (eds.), /ntercalibration and 
Distribution of Diatom Species in the Baltic Sea. 3: 14. 
Opulus Press, Uppsala. 


RAKOWSKA B. 2001. Study on diatom diversity in water eco- 
systems of Polish Lowlands. Wydawnictwo Uniwersytetu 
Łódzkiego, Lodz (in Polish with English summary). 


ROUND F. E., CRAWFORD R. M. & MANN, D. G. 1990. The 
diatoms, biology and morphology of the genera. Cam- 
bridge University Press, Cambridge. 


ROUND F. E. & BUKHTIYAROVA L. 1996. Four new genera 
based on Achnanthes (Achnanthidium) together with a re- 
definition of Achnanthidium. Diat. Res. 11: 345-361. 


SEKULSKA-NALEWAJKO J. 1999. Benthic diatoms of the res- 
ervoir Mylof on the Brda River in the Tuchola Forests 
(Northern Poland). Arch. Hydrobiol. Algological Studies 
95: 43-71. 


SIEMINSKA J. 1947. The winter flora of diatoms in the ponds of 
the Fishery Experimental Station of the Jagiellonian Uniw- 
ersity at MydIniki by Cracow. Arch. Hydrobiol. Rybactwa 
13: 181—220 (in Polish with English summary). 


POLISH BOTANICAL JOURNAL 49(2). 2004 


SIEMINSKA J. & WOLOWSKI K. 2003. Catologue of Polish 
procaryotic and eukaryotic algae. W. Szafer Institute of 
Botany, Polish Academy of Sciences, Krakow. 


SKALNA E. 1969. The occurrence of Bacillariophyceae in 
three springs of Kobylanka stream (Cracow-Czestochowa 
Jurassic region. Fragm. Flor. Geobot. 15(2): 245—254 (in 
Polish with English summary). 


SKALSKA T. 1966a. The occurrence of Bacillariophyceae in 
a spring at Dubie. Acta Hydrobiol., Suppl. 1: 311-319 (in 
Polish with English summary). 


SKALSKA T. 1966b. Bacillariophyceae occuring in winter in 
a spring at Dubie near Krakow. Fragm. Flor. Geobot. 
12(2): 233—240 (in Polish). 


VAN DAM H., MERTENS A. & SINKELDAM J. 1994. A coded 
checklist and ecological indicator values of freshwater 
diatoms from the Netherlands. Netherlands Journal of 
Aquatic Ecology 28: 117-133. 


WOIJTAL A. 1994. Diatom species of the family Achnanthaceae 
known from the Cracow-Czestochowa Upland. Fragm. 
Flor. Geobot. Ser. Polonica. 1: 87—90, (in Polish with 
English summary). 


WOJTAL A. 2003a. Diatoms of the genus Gomphonema from 
karstic stream in the Krakow-Czestochowa Upland. Acta 
Soc. Bot. Polon. 72(3): 213—220. 


WOIJTAL A. 2003b. Diatoms of the families Amphipleuraceae 
and Brachysiraceae from the Krak6w-Czestochowa Upland 
(S. Poland). Polish Bot. J. 48(1): 55—61. 


WOJTAL A. 2004. Diatoms (Bacillariophyceae) as indicators of 
water quality of Krakow-Czestochowska Upland springs. 
In: J. PARTYKA (ed.), Zróżnicowanie i przemiany śro- 
dowiska przyrodniczego i kulturowego Wyżyny Kra- 
kowsko-Częstochowskiej. Vol. 1. Przyroda, pp. 165—170. 
Ojcowski Park Narodowy. Ojców (in Polish with English 
summary). 


WOLOSZYNSKA J. 1922. Winter-Flora der Morenenquellen des 
Wigrysees. Kosmos 47: 305—326 (in Polish with German 
summary). 


WOLOSZYNSKA J. 1924. Die Verbreitung der Algen auf dem 
Boden des Wigrysees. Teil I. Sprawozdanie Stacji Hydro- 
biologicznej na Wigrach 1(2—3): 9—66. 


WUTHRICH, M. 1975. Contributions a la connaisance de 
la flore algologique du Parc National Suisse. Les 
diatomées. Ergebn. Wiss. Unters. Schweitz. Nationalpark 
14: 273-369. 


Received 7 August 2004 


